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DETAILED ACTION 

Information Disclosure Statement 

1. The Information Disclosure Statement has been considered. 

Specification 

2. The abstract of the disclosure is objected to because it references a US Patent 
application but fails to provide the serial number (page 1 line 8). The application serial 
number is 10/676,549. Correction is required. See MPEP § 608.01(b). 

Claim Objections 

3. Claims 8 and 9 are objected to under 37 CFR 1 .75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claims, or amend the claims to place the claims in 
proper dependent form, or rewrite the claims in independent fomn. The examiner 
suggests that claim 1 should be amended to be drawn to at least one solid oxide fuel 
cell and at least one thermo photovoltaic device. For the purposes of the examination of 
those claims in this action, claim 1 will be interpreted to have been amended as 
suggested. 

4. Claim 10 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
fonn for failing to further limit the subject matter of claim 3. Applicant is required to 
cancel the claim, or amend the claim to place the claim in proper dependent form, or 
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rewrite the claims in independent form. The operation temperatures defined in claim 10 
do not further limit the apparatus of claim 3 and thus does not further define claim 3. 

5. Claim 1 2 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of claim 1 . Applicant Is required to 
cancel the claim, or amend the claim to place the claim in proper dependent form, or 
rewrite the claim in independent form. Claim 12 is drawn to operational capabilities of 
the apparatus of claim 1 but does not further define the apparatus. 

Claim Rejections - 35 USC §112 

6. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it. in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

7. Claims 14 and 20 are rejected under 35 U.S.C. 112, first paragraph, as falling to 
comply with the enablement requirement. The claims contains subject matter that was 
not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. The claims are drawn to a fuel cell system that generates waste heat before, 
during and after generating power; however, the waste heat as claimed in claim 1 is 
generated by the operation of the fuel cell. It is unclear how the fuel cell can generate 
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heat while it is not in operation. The claim is being interpreted to be drawn to waste heat 
being generated during the operation of the fuel cell. 

8. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctiy 
claiming the subject matter which the applicant regards as his invention. 

9. Claim 6 provides for the use of the power supply In a vehicle or any power 
generation system, but, since the claim does not set forth any steps involved in the 
method/process, it Is unclear what method/process applicant is intending to encompass. 
A claim is indefinite where it merely recites a use without any active, positive steps 
delimiting how this use is actually practiced. 

10. Claim 6 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. The limitation "any power generating device" as found to be 
indefinite. 

1 1 . Claim 9 recites the limitation "said" in plurality of thermo photovoltaic devices. 
There is insufficient antecedent basis for this limitation In the claim, as claim 1 does not 
claim a plurality of thermo photovoltaic devices. 

Claim Rejections - 35 USC § 101 

12. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 
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13. Claim 6 is rejected under 35 U.S.C. 101 because the claimed recitation of a use, 
without setting forth any steps involved In the process, results in an improper definition 
of a process, i.e., results in a claim which is not a proper process claim under 35 
U.S.C. 101 . See for example Ex parte Dunki, 153 USPQ 678 (Bd.App. 1967) and 
Clinical Products, Ltd. v. Brenner, 255 F. Supp. 131, 149 USPQ 475 (D.D.C. 1966). 



Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

16. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 



were made absent any evidence to the contrary. Applicant is advised of the obligation 
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under 37 CFR 1.56 to point out tfie inventor and invention dates of eacli claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

17. Claims 1-4, 8, 10, 12-17 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nomura et al. (US Pre-Grant Publication 2002/0081469) in view of 
Nakayama et al. (US Pre-Grant Publication 2002/0148498). 

Regarding claims 1 and 15, Nomura et al. teach a solid oxide fuel cell system 
wherein unused fuel and exhaust gases from the fuel cell as well as fuel that has not 
entered the fuel cell are transferred to a combustor. The combustor and evaporator are 
in line with one another and are used to heat the reformer and fuel cell system during 
the start-up phase (Figure 1, [0057]-[0059]). The fuel cell system further comprises a 
system control unit ([00631-[0064]). 

Regarding claims 2, 3, 4, 16 and 17, Nomura et al. teach the transport of exhaust 
air from the fuel cell stack, which operates at a high temperature, to the combustor 
(Figure 1). Further, as seen in Figure 1, all exhaust products, including unused fuel, are 
provided to the combustor from the fuel cell. 

Regarding claim 10, since Nomura teaches a solid oxide fuel cell and solid oxide 
fuel cells are known to operate at temperatures within the range in claim 10, the fuel cell 
of Nomura is capable of generating waste heat within that range. 
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As for claim 12, the combustor of Nomura et al. is used to heat the system during 
start-up ([0057]-[0059]). Nomura et al. further teach a control system, which would be 
capable of being programmed to meet the desired limitations of claim 13. 

Regarding claims 14 and 20, the fuel cell of Nomura et al. generates heat during 
operation. 

Nomura et al. fail to teach a thermo photovoltaic (TPV) cell that uses heat and 
other exhaust from the fuel cell stack to provide more power to the load on the system. 

Nakayama et al. teach a TPV power generating apparatus that is heated by the 
combustion gas produced by the reaction of fuel and air (abstract). The heat of the 
combustion gas is used to heat the emitter, which radiates infrared light that is absorbed 
by the TPV cells and turned into power ([0024]). Nakayama et al. further teach the use 
of preheated air in the combustor because it increases the combustion gas temperature, 
thus increasing the amount of electrical power generated ([0014]). 

Nakayama et al. teach that the efficiency of the TPV cells is increased by using 
the heat of combustion gas as opposed to other sources of heat ([001 1]). 

It would be advantageous to use the combustor-TPV system of Nakayama et al. 
in the fuel cell system of Nomura et al. because the fuel cell system already contains a 
combustor and by substituting the combustor-TPV of Nakayama, the efficiency of the 
TPV would be increased and the overall system of Nomura et al. would be improved by 
using the waste heat of the fuel cell to create more power. 

As for claim 8, Nomura et al. disclose the claimed invention except for the 
plurality of fuel cell stacks and plurality of TPV devices. It would have been obvious to 
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one having ordinary skill in the art at the time the invention was made to use more than 
one of each of these parts, since it has been held that mere duplication of essential 
working parts of a device involves only routine skill in the art (MPEP 2144.04 (VI)). 
Further, a plurality of TPV devices would yield a higher power output of the system. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to combine the combustor-TPV of Nakayama et al. 
with the fuel cell system of Nomura et al. in order to create a system that was more 
efficient and produced more power than the original fuel cell system alone. 

18. Claims 5, 6, 9, 11 and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nomura et al. in view of Nakayama et al. as applied to claims 1 and 
17 above, and further in view of Iwasaki et al. (US Pre-Grant Publication 
2002/0114988). 

The teachings of Nomura et al. and Nakayama et al. as discussed above are 
incorporated herein. 

Nomura et al. and Nakayama et al. teach a fuel cell system also containing a 
TPV for added power generation but fail to teach a heat exchanger to cool the TPV and 
heat the fuel cell system. Regarding claim 6, Nomura et al. teach the use of the fuel cell 
system in a vehicle ([0005]). 

Iwasaki et al. teach a heat exchanger that uses exhaust from a combustor and 
outside air to provide heat to the fuel cell (abstract. Figure 1 ). Regarding claim 1 1 , the 
heat exchanger of Iwasaki et al. uses unhealed air ([0024]). 



Application/Control Number: 1 0/676.91 3 Page 9 

Art Unit: 1745 

It would be desirable to use the heat exchanger of Iwasaki et al. with the fuel cell 
system of Nomura et al. and Nakayama et al. because the use of the heat generated by 
the combustor-TPV combination in the system instead of simply allowing it to exhaust 
out of the system would increase the efficiency of the overall system. 

As for claim 9, the combination of Iwasaki et al. with Nomura et al. and 
Nakayama et al. discloses the claimed invention except for a heat exchanger connected 
to a plurality of TPV devices. It would have been obvious to one having ordinary skill in 
the art at the time the Invention was made to provide several TPV devices, since it has 
been held that mere duplication of essential working parts of a device involves only 
routine skill in the art (MPEP 2144.04 (VI)). Further, a plurality of TPV devices would 
yield a higher power output of the system. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the Invention to combine the heat exchanger of Iwasaki et al. with the system 
of Nomura et al. in view of Nakayama et al. in order to increase the efficiency of the 
system. 

19. Claims 7 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nomura et al., Nakayama et al. and Iwasaki et al. as applied to claims 1 , 6 and 15 
above, and further in view of Sanderson (US Patent Number 6,989,209). 

The teachings of Nomura et al., Nakayama et al. and Iwasaki et al. as discussed 
above are incorporated herein. 
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Regarding claim 7, Nomura et al., Nal^ayama et al. and Iwasaki et al. teach tfie 
heat exchanger used to cool the TPV cell and the system used power a vehicle but fail 
to teach a power conditioner for receiving and conditioning the power generated by the 
system. 

Sanderson teaches an energy cycle unit that takes energy from the combustor of 
the fuel cell system and provides it to a generator (Figure 1 , column 4 lines 59-67, 
column 5 lines 1-14). 

It would be desirable to condition the power generated in the system to be used 
in the intended application because if this step were not taken the system would not 
sen/e its intended purpose. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to combine the energy cycle unit of Sanderson with the 
system of Nomura et al., Nakayama et al. and Iwasaki et al. in order to ensure that the 
power generated by the system would be used in the intended device. 

As for claim 19, Nomura et al. and Nakayama et al. teach the use of exhaust 
heat from the fuel cell stack in the combustor used to provide heat to the TPV. Nomura 
et al. and Nakayama et al. fail to teach the temperature at which the exhaust products 
leave the fuel cell. 

Sanderson teaches a solid oxide fuel cell such as the one used in Nomura et al. 
As seen in Figure 3 of Sanderson, the exhaust products leave the solid fuel cell at 849 
degrees Celsius. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Allx Elizabeth Echelmeyer whose telephone number Is 
571-272-1 101 . The examiner can normally be reached on Mon-Frl 7-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick J. Ryan can be reached on 571-272-1292. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




GREGG CANTELMO 
PRIMARY EXAMINER 



Allx Elizabeth Echelmeyer 

Examiner 

Art Unit 1745 



aee 



